Selective inactivation of the exonuclease activity of bacteriophage T7 DNA polymerase by in vitro mutagenesis.
The 3' to 5' exonuclease activity of bacteriophage T7 DNA polymerase (gene 5 protein) can be inactivated selectively by reactive oxygen species. Differences in the enzymatic properties between the two forms are exploited to show by a chemical screen that modification of a histidine residue reduces selectively the exonuclease activity. In vitro mutagenesis of the histidine at residue 123, and of the neighboring residues, results in varying reduction of the exonuclease activity, including mutant enzymes that have no detectable exonuclease activity; as a consequence their polymerase activity is increased up to 9-fold. T7 phage containing the mutant genes have a greatly reduced burst size and demonstrate up to a 14-fold increase in the spontaneous mutation rate.